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Mpepncnosue

1 PA3SPABOTAH [locyfapCTBEHHbIM YHUTapHbIM NpeanpusaTvem «MOCKOBCKOe KavecTBO». Poccuii-
cKoli Accoumaumein xpomatorpaguctos nm. M.C. Ligeta. T®YT BcepocCUnCKMM Hay4HO-UCCnesoBaTe Nb-
CKMM MHCTUTYTOM MeTposnormnyeckon cnyxool (BHUMMC)

BHECEH TexHU4YecKMM KOMWUTETOM Mo cTaHgapTusauumm TK 335 «MeTofbl UCMbITaHWUIA arponpo-
MbILLIEHHOW MPofyKLUUW Ha 6e30MacHOCTb»

2 MPUHAT U BBEAEH B NEWNCTBWE TMlocTaHoBneHuem [occTaHapTa Poccuu oT 18 mapta
2002 r. Ne 102-cT

3 BBEJEH BIEPBbIE

& UMK W3pgatenbcTBo cTaHAapToB.2002

HacTosiwuii cTaHAapT He MOXET 6bITb MO/HOCTHI0 WM YacTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH 1
pacnpocTpaHeH B KauecTBe 0puLManbLHOIO u3gaHus 6e3 paspelleHnst FocctaHgapta Poccun
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FOCYOLAPCTBEHHbBLIN CTAHAAPT POCCUWMCKOMN SGELEPALUN

BVHA, BUHOMATEPUWA/bI N KOHbAKN

DOT03/1eKTPOKOAOPH METPUYECKWI METO[, OMnpeaesieHNss MacCoBOM KOHLIEHTpaLmm caxapa
C MPVIMEHEHNEM MHKPUOBOA KUCAOTbI (TPUHHTPOGEHO/1A)

Wines, wine materials and cognacs. Photoelectric colorimetric method for determination of sugar
mass concentration using picric acid (trinitrophenol)

[ata BBefeHusa 2003—01—01

1 O6nactb NpYMeHeHUs

HacToswuii ctaHfapT pacnpocTpaHsaeTcsa na BUHA, BUHOMaTepuasibl, KOHbAKMN (fasiee — NPoAyKT) K
yCTaHaBMMBaeT (hOTO3/1eKTPOKO/IOPUMETPUYECK NI METOZ ONpeAesieHNsl MacCcoBOW KOHLIEHTpaummn caxapa
(caxaposbl, rnOKo3bl, PYKTO3bl) C MPUMEHEHNEM MUKPUHOBOW KWUCAOTbI (TPMHHTPOMEHONA).

[vanasoH n3MepeHMs mMaccoBOi KOHLUeHTpauumn caxapa 0,1 — 3(H) r/gm1.

2 HopmaTuBHbIe CCbINKK

B HacTosLLeM cTaHAapTe MCMNOo/b30BaHbl CCbIIKN Ha CedyroLne cTaHaapTbl:

FOCT 12.1.004—91 CwucTtema cTaHgapToB 6e3onacHocTn Tpyga. MNoxapHasa 6esonacHocTb. O6Liue
TpeboBaHUSA

FOCT 12.1.005—88 Cwuctema cTaHaapToB 6e3onacHocTu Tpyga. O6Lime caHUTapHO-rMrneHnYecKme
TpeboBaHNA K BO3AyXy pabouyeli 30HbI

FOCT 12.1.007—76 CwncTema cTaHAapToB 6e3o0macHOCTU Tpyga. BpegHble BewlecTBa. Knaccnguka-
umsa 1 o6 me TpeboBaHNA 6e30NacHOCTU

FOCT 12.4.009—83 CwucTema cTaHAapTOB 6e3onacHoCcTU Tpyga. [MoxapHas TexHMKa

FOCT 1027—67 CsuHel, (11) yKCYCHOKUCAbIV 3-BOAMbINA. TEXHUYECKNE YCIOBUSI

FOCI' 1770—74 Tlocypa MepHas nabopaTtopHas cTeknsHHas. LmnavHapbl, MeH3ypKKu, Konbbl, npo-
6vpkn. O6LLNe TEXHUYECKUE YCNOBUS

FOCT 3118—77 Kwucnota consgHasa. TexHNn4Yeckue ycroBums

FOCIT 4207—75 Kas3suii )XenesnctocumepoancTblini 3-BofHbI. TeXHUYECKUe YCIOBUA

FOCT 4166—76 HaTpwuii cepHOKUCAbIA. TEXHUYECKME YCNOBUS

1'OCT 4328—77 Hatpus rugpookuck. TexHU4YecKmne ycnoBsmus

FOCT 6709—72 Boga guctunnupoBaHHas. TexXHUYecKue ycnoBus

FOCT 12026—76 bymara (mnbTpoBasbmas nabopartopHas. TexHUYeCKMe ycnoBus

FOCIC 24104—884 Becbl nabopaTopHble 06LLero HasHauyeHNss 1 06pasyoBble. ObLLMe TEXHUYECKMe
ycnosus

FOCT 25336—82 [Mocyga n obopyfoBaHue nabopaTopHble CTEKISIHHbIE. TUMNbI, OCHOBHbIE NapameT-
pbl 1 pasmepbl

FOCT 28498—90 TepMOMETPbI XWUAKOCTHbIE CTEKAHHblEe. O6LLMe TeXHUYeCcKue TpeboBaHUs. Me-
TOoAbl MCMbITaHWIA

FOCT 29227—91 (MCO 835-1—81) [ocyaa nabopaTopHas CTeKnsHHasA. MuneTkn rpagyvpoBaH-
Hble. YacTb 1 O6wume TpeboBaHus

FOCT P 51144—98 TlpoayKTbl BUHOAENbYECKOV MPOMbILLNEHHOCTU. lMpasBuna NpueMKn 1 MeTogbl
oT6opa npob

*C 01.07.2002 r. BBOAMTCS B AeiicTene MTOCT 24104—2001.

M3gaHue oduumanbHoe
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3 Mertog n3mepeHus

3.1 MeTof M3MepeHUs OCHOBaH Ha BOCCTAHOB/IEHUM MOHOCaxapujamu (UM HHBEPTHLIM Caxapom)
NMUKPUHOBOI KWCNOTbI (TPUHUTPOMEHONA) B LUENOYHOM Cpede € 06pa3oBaHWEM COMM MUKPAMUHOBOM
KMCMOTbl KPacHO-KOPUYHEBOM OKpackn. VIHTEHCMBHOCTbL 06pa3oBaBLLUElic OKPacKM B peaKLNOHHOM cpese
NPONoOpPLUNOHaIbHA COepXKaHM0 caxapa.

paHnLbl OTHOCUTENBHOM MOFPELUHOCTN M3MEPEHNI KOHLEHTpaLMmn caxapa B NPOAYKTe Mo AaHHOW
meToamke 5 +8 % npu P = 0,95.

4 O6op npob
41 OTt6op npo6 - no FOCT P 51144,

5 CpeAcCTBa M3MepPeHWiA, BCmomoraTe/ilbHoe 060py/oBaHue, MaTepuasbl ¥ PeakTuBbI

KonopumeTp ¢oTo3aneKTpryecknii nabopaTopHbln  ((hOTO3/1EKTPOKOMIOPMMETP, Hanpumep, Tuna
K®K-3).

Becbl nabopaTopHble 06LLEr0 HasHavyeHUss 3-ro knacca TodHocTy no FOCT 24104 ¢ HanboNbLIMM
npegenom B3gewwmBaHua 200 T.

Konbbl 1-50-2, 1-100-2, 2-100-2, 1-200-2 n 1-1000-2 no FOCT 1770.

Munetkn 1-2-2-5, 1-2-2-10, 1-2-2-20 n 1-1-2-2 no NOCT 29227.

CeKyHIOMEpP WK Yacbl C CEKYHHOW CTPENKOA.

TepMOMETpbI XXUAKOCTHbIE CTEK/ISAHHbIE LieHOM aeneHus 0,5 no MOCT 24898.

Hacoc BogocTpyiiHbii no FTOCT 25336 unm Hacoc KomoBckoro no 111

CrakaH4uunKkn gnsa B3gewmsaHusa no MOCT 25336.

BopoHku na6opatopHble no FOCT 25336.

Mpobupkn BMeCTMMOCTbIO 25 cM3 ¢ npuwnngoBaHHbIMK npobkamn no MOCT 1770—74.

Okcmkartop no MOCT 25336.

BaHAa BogAHas.

Bymara gunbTpoBanbHas no MOCT 12026.

Kucnota consHaa no FOCT 3118, x. 4., naoTHOCTbIO 1,190 r/cmb.

CBMHUa 0KM1Cb, 4. Mo |2].

KanbLmin XnopucTblii 06e3BOXKEHHbIN, Y. no |3].

MuKprHoBas KMcnoTa (TPUHHTPOMEHON) C COAepP>KaHeM OCHOBHOIO BeLlecTBa He Huxe 99 % Bec.,
Temnepatypoit nnaeneHns (121—123) “C, ataxHocTblo 30 —40 % Bec. (Hanpumep Aldrich 23, 980-1,
Muka 80450 CLUA, Merck N TepmaHus. 7380 uam POCHBN-72/6193-32, MonbLua).

CBWHeL, YKCYCHOKNCAbIR, Y. 3-BogHbIN no TOCT 1027.

Hatpusa rugpookuce, 4. g. a. no FOCT 4328.

Hatpwuii cepHokucnbliii, X. 4. no TOCT 4166.

Boga auctunnuposaHHaa no FOCT 6709.

JlonyckaeTcs npvMeHeHWe Apyrvux CpeacTB M3MepeHuWiA, BCnoMoraTeslbHOro 060pyAoBaHus, maTepu-
asioB U PeakTUBOB C METPOMOrMYECKUMU N TEXHUYECKMMW XapaKTEPUCTUKAMWN HE HUXe YKa3aHHbIX.

6 [NoArotoBka K BbIMOMHEHUIO U3MEPEHUA

Mpy NOAroTOBKE K BbIMOMIHEHUIO M3MEPEHUA MPOBOAAT C/iefytoLLLme onepawun.

6.1 lMpuroToBneHWe pacTBOPOB

6.1.1 TlpuroTos/ieHMe PacTBOPOB MMAPOOKUCU HATPUSA

6.1.1.1 TpwuroToaTeHne pacTBopa rMAPOOKNCH HaTpUsS MaccoBoii foneid 0,5 %

HaBecky maccon (0.50 + 0,01) pactBopsitoT B 50 CM3 AUCTWUANMPOBAHHON BOAbl B MEpPHOI Konbe
BMecTUMOCTbH 100 cm3 PacTBop oxnaxaarT 40 20 "C, 4OBOAAT 06beM ANCTUIIMPOBAHHON BOAOM A0 METKM
1 NepemeLLnBatoT.

6.1.1.2 VpuroToaTeHne pacTBopa rMapooKUCK HaTpus MaccoBoOW fonei 35 %

Hagecky Mmaccoin (35.00 £ 0.01) r pacTBopstoT B 50 CM’ ANCTUANNPOBAHHON BOAbl B MEPHOI Kosbe
BMecTUMOCTbiO 100 cm3. PacTBop oxnaxgatoT o 20 C, [0BOAAT 06beM AUCTUIMPOBAHHON BOAOM A0 METKM
1 NepemMeLLVBatoT.
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PacTBOpbl FMMAPOOKMCK HATPUS XPaHAT NPy KOMHATHOW TemnepaType He 6onee 45 cyT.

6.1.2 MMpuroToBneHve pacTBOpa MaccoBOW foseil NMKPUHOBOMA kucnoTbl 0,5 %

Hasecky maccon (0.500 + 0.001) r KONMYECTBEHHO MEPEHOCAT B MEPHYH KO/16y BMECTMMOCTLHO
100 cm3, mpunveatoT 50 cM' AUCTUANIMPOBAHHOM BOAbI M PacTBOPSKT MPW MOMELUMBAHMM Ha KUMSLLLEN
BOASAHON 6aHe. MonyyeHHbI pacTBOp oxnaxaatoT Ao 20 'C. 40BOAAT ero 06bem AUCTUANMPOBAHHOW BOAOW
00 METKW U MepemeLLnBatoT.

PacTBop crefyeT XpaHUTb B TEMHOM MeCTe Mpu KOMHaTHOl TemnepaTtype He 6onee 30 cyT.

6.1.3 TpuroToBneHve pacTeBopa CBUHLA YKCYCHOKMCIOro 3-BOAHOIO

HaBeckun okucu cBmHua Maccoli (200,0 £ 0.2) r 1 CBMHUA YKCYCHOKMCOMO 3-BOAHOI0 MaccoW
(600.0 £ 0,6) r nepemelInBalOT W PacTMpalOT B CTYMKe, CMEeCb MePeHOCAT B CTakaH, fo6aBnsnT HK) cm3
ANCTUNNMPOBAHHON BOAbl W BbIMNapMBalOT Ha BOASAHOW GaHe [0 Nony4veHUss maccbl 6€10ro UAM KpacHoBa-
T0-6en0ro uBeta. Mosy4yeHHYH Maccy MepecbinatoT B CKASHKY, go6aatsaoT 1900 cmM3 AUCTUNANPOBaHHOM
BOfbl, TLWATE/IbHO NepeMeLLnBalOT, NOCTe OTCTaMBaHUA NPO3PaYHYI0 XUAKOCTb JeKaHTUPYIOT B CKASHKY C
npuTepTol NPo6Koi. PacTBOp cneayeT XpaHWUTb B TEMHOM MecTe He 6onee 30 cyT.

6.1.4 TpurotoateHHe rpagynpoBOYHbLIX PACTBOPOB Caxapo3bl M I/IHOKO3bI

6.1.4.1 TMpuroTtoaTeHne rPagyMpoBOYHbIX PacTBOpa caxapo3bl MaccoBON KoHLUeHTpauun 0,5 r/gm3

HaBecky nepekpucTann3oBaHHOW caxaposbl maccol (0,500 + 0.001) r, npeABapUTe/IbHO BbICYLLIEH-
HYI0 B TeYeHne 2—3 CyT B 3KCMKaTOPe Haf 06e3BOXEHHbIM X/I0PUCTbIM KaslbLMeM, PacTBOPSIOT B MePHOM
Kon6e BMecTUMOCTbIO 1000 cM3, fOBOAAT A0 METKM U MepeMeLLnBatoT.

PacTBop caxapo3sbl cnegyeT roToBUTb HEMOCPEACTBEHHO MEPe[ ero 1UCMob30BaHMEM.

B mepHyto konby BmectumocTbto 100 cm3 BHocAT 50 cM' pacTBopa caxaposbl, npuamsalT 5 cm3
KOHLEHTPMPOBAHHOM CONSAHOW KMUCNOoTbl (NN0THOCTL 1.190 r/cm'), mepeMeLunBaloT 1 NPOBOAAT UHBEPCUIO
caxaposbl o 6.3.

Mony4YeHHbIN pacTBOP MCMOML3YIOT AN NPOBEAEHMS KOMOPUMETPUYECKON peakumv ¢ NMUKPUHOBOA
KucnoToi no 8.1.

6.1.4.2 TpuroToB/ieHMe FPagynpPOBOYHOr0 PacTBopa F/Il0K03bl MacCOBOW KOHUeHTpauum 0,5 r/am’

HaBecky nepekpucTannnioBaHHol rNoKo3bl Maccoin (0.500 + 0,001) r, npeaBapuTeIbHO BbICYLLIEH-
HYI0 B TeYeHMe 2—3 CyT B 3KCUKATOpPe Haj X/10PUCTbIM KaslbLMeM, pacTBOPSIOT B MePHOW Kosibe BMeCTU-
MocTbio 1000 cmM3 [0BOAAT 40 METKM U MepemeLLvBatoT.

PacTBop rntoKo3bl CnefyeT roToBUTL HEMOCPEACTBEHHO MePes ero NCMosib30BaHNEM.

MonyyeHHbIi pacTBOP MCMOMbL3YHOT 4711 NPOBEfEHMS KOMOPMMETPUYECKON peakuun ¢ NMUKPUHOBOW
Ku1cnoToit no 8.1, He NpoBoAs MHBepPCUIO Mo 6.3.

6.1.5 TMpuroToBfeHWe pacTBopa CEPHOKMCAOr0 HaTpUsi MaccoBoi KOoHUeHTpaumu 100 r/gm’

B mepHyto konby BmectumocTbio | gmM3 BHOCAT (100 + 3) © CEPHOKMCAOrO HaTpuUsi Mapku X. 4.,
fo6asnatoT 500 M3 AUCTUNIMPOBAHHON BOAbI U NepeMeLLNBAlOT [0 PacTBOPeHMS ocafKka. 3aTem J0BOAAT

KO0y A0 METKW UCTUNNNPOBaHHO BOAOA.
6.2 TMoaroTtoBka npubopa K paboTte

MogroToBKY (hOTO3/IEKTPUYECKOr0 KOMIOPMMETPA K paboTe criefyeT BeCTU B COOTBETCTBMM C TEXHU-
YECKUM OMUCAHMEM W MHCTPYKLMEA No 3Kcnayatauum npeanpusTUa-u3roToBUTeNs.

6.3 lMoarotoBka Npob

6.3.1 MaccoByto KOHLEHTpaLnio MoHOCaxapuioB B BUHaX (3a UCK/IOYEHMEM CYXMX BWH), BMHOMa-
Tepuanax. B KOHbsIKax onpefensoT nocsie MHBEPCUMU caxaposbl, cofepxalleica B HUX. [na aToro aHanu-
31pyeMyt0 Npoby npogykTa pa3daBnsoT AUCTUNNMPOBAHHON BOAOK HACTO/bKO, YTOOblI B pasbaaTeHnom
pacTtBope cofepXaHue caxapa coctasuio 0.1 - 0,8 r/gm' (0,01 —0,08 %). PUKCMPYIOT KOIPHULNEHT
pasbaBneHns K, paBHbIi OTHOLIEHWIO 06bemMa pas3baBfieHHOro pacTBopa K 06beMy MCXOAHONM MNpobbl.
KoapthnuymeHT pasdaBnieHUss 3aBUCUT OT COAepXKaHMs caxapa B aHanusMpyemoli (MCXOAHOW) npobe
npogykTa.

50 cm3 NONYy4YeHHOro pacTBopa BHOCAT B MepHYK Konby BMecTUmoCTbio 100 cM3, npunvBaioT 5 cm3
KOHLIEHTPMPOBAHHOM CONAHON KucnoTbl (MaoTHocTh 1.190 r/cml), mepemeluvBatoT 1 NPOBOAAT UHBEPCUIO
caxaposbl. [N 3TOro B KON6y OMycKalT TePMOMETP M MOMELLAIOT ee B paboTaloLmii yabTpaTepmocTar nm
BOASAHYH0 6aHt0. [LoBOAAT TemnepaTypy pacteopa Ao 67 — 70 *C B TedyeHne 2—3 MWUH W Npu 3TOl Temne-
paType BblepXMBAIOT PacTBOP B TeyeHWe 5 MUH. 3aTemM ObICTPO OX/IAKAAOT COLEPXKMMOE KOnbbl [0
KOMHATHOI TemnepaTtypbl, yAansi0T TepMOMeTp, NpuansatoT 5 cM3 35 %-ro pacteopa rmapooKucy HaTpust
4NA HelTpanusaumm cofep>XMMoro Konbbl, NepeMeLlnBaloT, 06beM AOBOAAT AUCTUNANPOBAHHOW BOLOM A0
METKM U CHOBA MepemMeLlnBaloT. oflyyeHHbIVi pacTBOP MCMOMb3yOT 471 aHam3a 06LLero caxapa.

Pa3sfenbHoe onpegeneHre MOHOCaXapuAoB 1 caxaposbl BbINOMHAIOT efjBa JTana: BHayaTe 6e3 npose-
[EeHNS VHBEPCUW OMpefenstoT MacCoBYH KOHLEHTpaLMIio MOHOCaxapuios, a 3aTeM Mocse MpoBefeHns
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WHBEPCMM O6LLLYIO MAcCOBYIO KOHLIEHTpaLMIO caxapoB. MaccoByt0 KOHLEHTpaLUMO caxaposbl OMnpeaensaoT
Kak pasHOCTb MeXAy 06Llueil KOHLEHTpaLMeli caxapoB M MacCcoBOW KOHLIEHTpaL el MoHocaxapuaos.

6.3.2 MaccoBylo KOHLEHTPaLM0 MOHOCaxapuioB B CyXMX BMHAX ONPeAensioT HenocpeicTBEHHO B
obpasuax BUH (6e3 nHBepcun).

Mpy aHanM3e WaMnaHCKMX, UrPUCTbIX UK LUUNYYUX BUH NPeABapUTE/IbHO NMPOBOAAT UX fierasaunio.
YrNekncnoT)' yaansoT NyTeM UHTEHCMBHOIO NepeMeLLnBaHns Npobbl B TedyeHne 5—10 MUH BCTPAXMBAHWEM
Ha Lelikepe, MPOAYBaHMEM BO34YXOM WM YaCTUYHbLIM BaKyyMVMpPOBaHMEM C MOMOLLbIO BOLOCTPYMHOrO
Hacoca nnn Hacoca KoMOBCKOroO.

Mpun pa3baBneHnn KpacHbIX BUH Y BUHOMaTepuasioB MeHee Yem B 50 pa3 U KOHbSAKOB MeHee YeM B
20 pa3 M3 HUX MpefBapuTenbHO yaansaloT Ay6unbHble M Kpacalme BellecTBa. Heobxoanmoe ans 3Toro
TOYHOE KOMMYecTBO pacTBopa aueTaTa CBMHLA ycTaHaanmBaloT npeasapuTesibHOM Npoboi. s aToro BTpu
MepHble Konbbl BMeCTUMOCTLIO no 100 cm5 nomewatoT no 20 — 50 cM’ UCAbITYeEMOro HanuTKa. B Kaxayto
K016y f06aaTA0T MO0 Kanisam pacTBoOp rMapooKucy Hatpus no 6.1.1 maccosoi goneii 0,5 % 40 HeATpasIbHOM
peakuun (M3MEHEHME OKPAacKM BMH M BUHOMATEPUA/IOB Ha CMHE-3e/1IEHYI0 N KOHbSIKOB Ha TEMHO-KOPUY-
HeByt0). B nepByto kKonby BHocAT 0.5 cm’, Bo BTOpyto 0.8 cM* 1 B TpeTbio 1.0 cM3pacTBopa auerara CBUHLA
Ha 10 cmM3 KpacHOro BUHa uan Ha 5 cM36e10ro BUHa, BUHOMATEPUAOB. KOHbSKA.

CogepX1MMoe K06 AOBOAAT 40 METKN AUCTUANNPOBAHHOW BOAOM, (UNLTPYIOT UAN LEHTPUDYTUPYIOT.
Ons ocaxpeHna AyO6uUNbHBLIX M KPacALMX BeLecTB BblOMpalOT MMHMMaNbHbIA 06beM pacTBopa aueTara
CBMHLA, MpY KOTOPOM focTuraeTcs obecuBeynmBaHue npobbl. a8 ocaXAeHUA U30bITOYHOINO KONMYecTBa
CBMHUA K npobe [06aaTAOT MO Kanisam pacTeop cynbgarta Hatpusa (100 r cynbgaTta HaTpus X. 4. B 1am*
AUCTUNIMPOBAHHONM BOAbI) A0 NMpeKpalleHust 06pasoBaHNs 0cadka, W nocse oTcTamBaHUs pacTBop uabT-
pYIOT Yepes cKnagyatblii GuabTp.

6.4 OnpegeneHve rpafynpoBOYHOIO Ko3ahhuumeHTa (hoTo3/1eKTPOKOOPUMETPa

MpagyipoBOYHbIN KO3h(PULMEHT yCTaHABINBAKT 4151 KaXKAO0M0 3K3eMnasipa PoTo31eKTPOKOOPMMET-
pa ¢ Mcnonb3oBaHWeM rpagyvpoBOYHbIX PacTBOPOB caxapo3bl no 6.1.4.1 n rnokosbl no 6.1.4.2 maccosoli
KOHUeHTpaumm 0,5 r/am3.

MyTem pas6aBneHns faHHbIX PacTBOPOB AMCTWUANIMPOBAHHOW Bofoi B 1,25; 2 1 4 pasa roToBAT
pacTBOpPbl MacCoBOW KOHLEHTpaumnen caxaposbl 1 rnokosbl 0.40 r/gm3; 0.25 r/gm3mn 0,125 r/gm3 cooTBeT-
CTBEHHO. [1N51 BCeX YeTbIPeEX rpagyvMpoBOYHbIX PacTBOPOB (BK/OYas UCXOAHbIN 0.5 r/am3 caxaposbl wUam
rN0KO3bl) NMPOBOAAT NO NATb NapasnienbHbIX ONpefesieHnli 3HaYeHN ONTUYeCKON nnoTHocTK [, no 8.1 —
8.3. OTHOCUTENIbHOE PAaCXOXAeHWe MeXAy MaKCMMalbHbIM W MUHUMAaSbHbIM pesynibTataMmu U3MepeHui

ONTUYECKOM MIOTHOCTM He JO/DKHO npeBbiwatb 0.1 | — —— 1= 0.05 (Dma * Dmin). BbIunCAsOT ero

cpefHeapugmMeTnyeckoe 3HadveHme (O = | DJ5). 3HauyeHMe rpafyMpoBOYHbIX KoagduumeHToB B, ans
Ka)k[oro pactBopa HaxogsAT no opmyne

cl/ ()
* VvV

rge C, — maccoBas KOHLEHTpaLms caxaposbl WX [OKO03bl B /-M FpafyMpoBOYHOM pacTrope, r/gm3,
HaxopaT cpegHeapndmeTUyecKoe 3HavYeHMe rpasympoBoYHbIX KoadduumeHToB B

0« : BL (2)

AHaNOrMYHBLIM 06pPa3oM MPOBOAAT rPafyMpPOBKY MpMGopa ¢ UCMONb30BaHWEM [/OKO3bI 411 onpese-
NEeHNsA KOHLEHTpaLuuy caxapoB B BUHAX M BUMOMaTepUanax, He MOABEPratoLLMXCS UHBEPCUN.
pasyvpoBKy Npubopa NPOBOAST He Pexe 04HOM0 pasa B MecsiL.

7 YCNnoBuS BbINOIHEHUA U3MeEpPeHUs

Mpy NOATrOTOBKE K BbIMO/THEHWIO M3MEPEHWI U MPY BbINOTHEHMN U3MePEeHNIA He06X0AMMO Cob6t0-
[aTb cnefytoLLme ycnoBus:

Temrneparypa OKpyxXaroLero Bo3gyxa, ‘C ... 20£5

aTMocthepHoe faBfeHne, MM pT. CT

OTHOCWTENbHAsA BNaXHOCTb BO3AyXa, %
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HanpsxeHue B 371eKTpoceTn, B......... 220 £20
yacToTa B 3M1eKTpoCceTh, ML .ccocuneee. 50 +2
pa6oyasi fIHA CBETOBOI BO/HbI, HM 440.

8 BbINonHeHWe M3mepeHUs

8.1 B npobupKy BMmecTMMOCTbIO 25 cM5 ¢ npuwangoBaHHoi npobkoii BHocAT 6 cM3 0.5 %-ro
pacTBopa rugpookucu Hatpus. NpunmeaioT 2,5 cM ' aHaNnM3nMpyemoro pacTeopa, NoAroToaTteHHoro o 6.3.1
n 3atem lcm' 0,5 %-HOro pacTeopa MMKPUHOBON KUCNOTbI Mo 6.1.2.

8.2 AHaIorMyHO UCMbITYEMOMY PacTBOPY FOTOBAT XO/0CTY0 Npoby, f06aBNsSs BMECTO aHannsmnpye-
MOF0 pacTBopa AUCTUNINPOBAHHYHO BOAY.

8.3 TMpobypKK 3aKpbIBaOT NPULLINGOBAHHLIMY MPO6KaMK, UX COAePXUMOE MNepeMeLlnBaloT 1 no-
MeLLaT B KUNSALLYK BOASHYHO 6aH0 na 5 MuH.

3aTeM cofilep>XXMMOoe NPOBUPOK OXNaXKAAIOT O KOMHATHOM TemnepaTypbl B NPOTOYHOM X0N04HOW BOje
N N3MepAI0T ONTMYECKYIO NIOTHOCTb Ha (DOTO3/IEKTPOKOIOPMMETPE MpY ANTMHE CBETOBOW BO/MHbI 440 HM B
KioBeTe paboueli AnvHoli 10 MM; pacTBOp CpaBHeHWs —XxosiocTas npoba B KiOBeTe C TOM ke pabouelt
ANVHOW. 3HayeHMe oNTUYeCKON naoTHocTM D\ 3anucbiBaloT 4o 3-ro fecATUYHONO 3HaKa.

8.4 TMoBTopsitOT onepauun no 8.1 —8.3 ewle oANH pas. 3anucbiBatOT 3HAYEHWe ONTUYECKOW NoT-
HocTu D210 3-ro AecAaTUYHOro 3Haka.

9 O6paboTka pe3ynbTaTtoB M3MepeHus. dopma npeacTaBneHUs pesynbTaToB

N3MepeHNnA
9.1 Pe3ynbTaT KaxK[0oro onpefenieHnsi — MaccoBYH KOHLEHTpaLuuio caxapa C, r/gM3, paccunTbiBaloT
no topmyne

0 = D BkO0,95, 3)

rfie D — 3HayeHWe ONTUYECKOW NIOTHOCTY;
B — rpagyvpoBOYHbI KOSPPULNEHT;
K — KO3(h(pMLMNEHT pasbaBneHNss aHam3mpyemoii npobbl (no 6.3.1);
0.95 — Ko3th(hMLMeHT NepeLlsia MHBEPTHONO caxapa B caxaposy (Mpu aHanm3e NPOAYKTOB, He NOABepras-
LLMXCS UHBEPCUU, He BBOAUTCS).
3HayeHWe Kaxpaoro ornpefeneHNs MaccoBOi KOHUeHTpauumu caxapa C, r/gm3 sanucbiBaloT ¢ Tpems
3HavaLWmMMK Lmdpamu.
3a pesynbTat nsmepeHus C.p, r/gMm3 npuHUMaloT cpegHeapupMeTUHECKOe 3HaYeHWe Pe3y/bTaToB 4BYX
napannenbHbix onpeaeneHnini C\ n C:

C.+C. O]
lep-

9.2 PesynbTaTbl M3MEPEHUS MAcCOBOM KOHLEHTpauuy caxapa B NPOAyKTe, r/AmM3, NpeacTaBnsioT B
BUge:

(Chp+ ). ®)

rie C p— pesynbTar u3XrepeHui, r/igm3:
[ — rpaHunubl abCoMOTHON MOFPELLHOCTU U3MEPEHNIA MACCOBOWM KOHLEHTpauuu caxapa, r/gm3, npm
P = 0,95.

[ paccuntbiBatoT no gopmyne: [l = 6 x C/100. 6)

rie 5 —rpaHuua OTHOCUTE/IbHOW MOrpelwHOCT! M3MEpPEHNs MacCoOBO KOHLeHTpauum caxapa, %
(pasgen 3).
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10 KOHTpO/ib MOrpeLHoCTU pesybTaToB U3MepPeHUs

10.1 OnepaTuBHbIA KOHTPO/Ib CXOAMMOCTW Pe3y/bTaToB WM3MEPEHWs NPOBOAAT MyTeEM CpPaBHEHWS
pacxoXaeHvs Mexay pesy/nbTatamu fBYX NapasinenbHbIX ONpefefieHnii MaccoBOi KOHLIEHTpaLMmn caxapa B
npo6e npogykuumn (d) ¢ HopmaTsom cxogmmocTu (<,,).

CX04UMOCTb Pe3y/bTaToB Mapassie/ibHbIX onpefeneHnii d NpusHatoT yA0BIeTBOPUTENILHOM, eC/n

d=\C\ - Cai d,, )

rge <,, —HOpMaTMB CX0AMMOCTM Mo Tabnuue 1

OnepaTuBHbIVi KOHTPO/Ib CXOAMMOCTU NPOBOAUTCSA NPU BbINOAHEHUM KaX[oro aHanusa. Mpu npe-
BbILLEHMN HOPMAaTUBa CXOAMMOCTU aHanv3 Npo6bl NOBTOPSOT. Mpy NOBTOPHOM NPEBbILLIEHNM YKa3aHHOI0
HOpMaTVBa BbISICHSAKOT MPUYMHbI, MPUBOASALLME K HEY[OBETBOPUTE/IbHLIM pesy/ibTaTaM KOHTPONS U yCT-
paHaT UX.

10.2 OnepaTVBHbI KOHTPO/b BHYTPWIa60paTopHOl/ BOCMPOM3BOAMMOCTI Pe3y/ibTaToB U3MEpPEHNS

O6pasyamun 419 KOHTPOAS SABASKOTCA peasibHble MPobbl BUH U KOHbAKOB. O6beM 0TO6paHHONI 415
KOHTPONS NPobbl JO/MKEH COOTBETCTBOBATb YABOEHHOMY 06beMY, HEOOXOANMOMY ANS NPOBEAEHUSA aHam3a
no MeTofuKe.

OTobpaHHyl0 Npoby AensAT Ha ABe paBHble YacTW, KOTOpble aHaIM3MPYIOT ABa OnepaTopa B COOTBET-
CTBUM C pa3aenioMm 8, MaKCUMaslbHO M3MEHSIS YCMIOBUSA NPOBEAEHNS aHann3a, T. . MOoy4atoT Ba pesy/bTaTa
aHanu3a, MUCcMosnb3ys pasHble (HOTO3NEKTPOKOIOPUMETPbI, pasHble NapTUM PeakTMBOB M HA6OPOB MepHON
nocyapl.

Bocnpor3BoAMMOCTb pe3y/bTaToB aHasiv3a MpU3HaloT YA0aseTBOPUTENbI«OM, €C/IN pacxXoXaeHue
MeXAy pesynbTaTaMy KOHTPOSIbHbIX M3MepeHuid 1\ He MpeBbIlaeT HOPMATUB BOCMPOM3BOAMMOCTU [,

A =|Ci- Cu(Cs A, 8

rae C,, Cn — pesynbTaTbl aHaM3a 04HON 1 TOW Xe Npobbl, NMOyYeHHbIE B YCNOBUSAX BHYTPUNa60paTOpHbIX
ncnbiTaHuin, r/gm3, no 10.2;
[, — HOpMaTMB BOCMPOM3BOAMMOCTU MO Tabnuue 1
Mpu NpeBbILEHNN HOPMAaTMBa KOHTPOMS BOCMPOM3BOAUMOCTM 3KCMEPUMEHT noBTopstoT. Mpu no-
BTOPHOM MpeBbIlleHUM HOpMaTMBa [H BbISCHAIOT MPUYMHBI, MPUBOAALLME K HEeyOBNEeTBOPUTESIbHbIM
pesyfibTaTam KOHTPO/ISA, U YCTPAHAIOT UX.
10.3 OnepaTuBHbIA KOHTPO/b MOrPELLHOCTY U3MepeHnst
O6pasuamu 415 KOHTPOIA ABNSAIOTCA peasibHble Npobbl NpogyKTa. Mpy NpuMeHeHUM MeToda L06aBOK
06beM 0TO6PaHHON ANs1 KOHTPONSA NPoObl LO/KEH COOTBETCTBOBATH YABOEHHOMY 06bEMY, HEOOXO0ANMOMY
4TS npoBefeHVA aHanm3a Mo pasgeny 8. OTobpaHHy0 Npoby AenAaT Ha ABe paBHble 4acTW, KOTOpble
aHa/IM3MPYIOT B TOYHOM COOTBETCTBUM C pasfesiom 8. Bo BTOpYlO YacTb BBOAAT A06aBKY-HaBECKY Mepe-
KPUCTa/1/IM30BaHHOH Ccaxapo3bl, BbICYLLUEHHOM B 3KCUKATOPE Haf X/10PUCTbIM Ka/lbLMeM BTeueHne 2—3 CyT.
HaBecku caxaposbl 6epyT ¢ TOYHOCTbIO +0,001 I 1 pacTBOPSAOT MX NPU KOMHATHOW TemnepaType. 3aTem
NPOBOAAT U3MepPEHNE B COOTBETCTBUM C pasgenom 8. lobaBka fo/mkHa cocTaBnaTb 50 — 150 % 0T cogep-
KaHusa caxapa B npobe, HO OHa JO/HKHA BbIOMPATLCA B 3TOM MHTepBasie TakMm 06pa3om, UTobbl pe3ynbTar
aHanusa npobbl ¢ fobaBkoi (C,) He BbIXOAWN 3a BepxHWIA npefen AvanasoHa M3MepeHUs MaccoBOM
KOHLeHTpaumn caxapa B NpogykTe (300 r/gm') ¢ y4eTOM rpaHuUL, NOrpeLHocTN n3MepeHns (4Tobbl Cabbino
He 6osiee 270 r/igm").
TOYHOCTb KOHTPO/IbHBIX U3MEPEHMUI NPU3HAIOT YAOBETBOPUTENLHOM, €CWN BbINOMHAETCS YC/OBYE:

\CN- C - X 1\* Ks. 9)

rie Kx— HopMaTuB omepaTvBHOr0 KOHTPO/A MOFpeLHOCT M3MepeHmnii (Tabnmua 1);
Cn — pe3ynbTaT aHaM3a Npobbl ¢ fo6aBKOW, r/igm!;
C — pesynbTaTt aHanm3a npobbl, r/gms;
Xn—3HayeHune gobaBku, r/igm3.
Mpu MNpeBbIEHUN HOpPMaTMBA OMePaTMBHOrO KOHTPOMS MOrpelHocTV usmepeHwii Kn (cm. Tabnu-
uy 1), namepeHue no 10.3 noBTOpsAtOT. [pM NOBTOPHOM MNpeBbILLEHUN HOpMaTMBa Kn. BbISACHSAIOT NPUYUMHbI,
NpuBoAALLME K HeyJOBMETBOPUTENbHBIM pe3ynibTaTaM KOHTPOSISA, U YCTPaHAT KX

6
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10.4 MeproaNYHOCTL OMEPaTUBHOIO KOHTPO/IS BHYTPUIabopaToOpHOW BOCMPOM3BOAUMOCTM U (M1n)
HOpMaTKBa OMepaTMBHOIO KOHTPO/A MOFPELLHOCTM M3MePeHWI ycTaHaanMBaeTcs nabopatopueit, BbINon-
HAOLWEW W3MepPeHUs, C yyYeTOM (DaKTUYECKOro COCTOAHMA fden (KBaMuKauum nepcoHana, aHanmsa
pesynbTaToB MOCTOSIHHOFO KOHTPOAS CXOAMMOCTM Mapasi/ieflbHbIX ONpeAeneHunid, a Takke MpU CMeHe
peakT1BOB U (UNK) LPYTrMX MaTepuanoB, 3K3EMNASPOB NPUMEHSEMbIX CPEACTB U3MEPEHUA U T. M.).

B Tabnuue 1 npuBefeHbl 3HAYeHWS HOPMATMBOB OMepaTUBHOINO KOHTPO/SA XapaKTepuUCTUK MorpeLl-
HOCTM U3MEPEHMNIi MacCOBON KOHLEHTpaLmMmn caxapa.

Ta6nuuya 1—3HayeHUs HOPMATMBOB OMEPaTUBHOFO KOHTPOMS CXOAMMOCTM, BOCTPOM3BOAY MOCTYU U MOFpPeLLIHOC-
TV M3MepeHUi i MacCoBOI KOHLEHTpaLun caxapa

Hopma! Hn onepatuBHOro Kondgons HopmaTunB oncpalM Hiioro koHwTpons
HopmaHH! onepaTuBHoro kon (pons
CXOAUMOCTM =0CdpOW:IM>ANMOCTH .
NOrpewHoOCTN HamepeHui Aa
<l <n - 2) 0, om- 2) npu P - 0.95. r/gm*
npu P —0,95. r/am1 npu P- 0.9S. r/igm* P - TR
0.075 Ctp 011 CP 0.08 | + <?

11 TpeboBaHusi K KBaNM(MKaLuM nepcoHana

111 K pab6oTe gonyckawTca Nuua, UMeloLme BbICLLEe WM CpefHee cneuunanbHoe obpasoBaHue 1
onbIT PaboTbl C COOTBETCTBYOLLMMM peaKTMBaMu 1 060pyLoBaHUEM.

11.2 K pab6oTe ¢ (hOT03N1eKTPOKONOPMMETPOM AOMNYCKAKTCA Nnua, focTurwmne 18-neTHero Bospacta,
npoLueiLLe NPOM3BOACTBEHHOE 06yUYeHUe, NPOBEPKY 3HAHWUI U MHCTPYKTaX MO 6e3onacHoOMy 06CyXu-
BaHWIO (hOTO3/IEKTPOKOIOPUMETPOB.

11.3 K paboTe ¢ NUKPWMHOBOI KMCOTOM fONYyCKaeTCcs NMepcoHas, NpoLleawmnii 0byyeHne COOTBETCT-
BYIOLLMM Mepam 6e30MacHOoCTHU.

12 TpeboBaHMs TEXHUKN 6Ge30MacHOCTU

12.1 Tpwv BbINOMHEHMN aHaIM30B He06X0AMMO cobnoaaTh TpeboBaHNA TeXHUKM 6€30MacHOCTM Npu
paboTe ¢ Xxummyecknumm peaktneamm no MMOCT 12.1.007.

12.2 TlomeLLeHMe, B KOTOPOM MPOBOAATCS M3MEPEHUS, JO/IKHO 6bITb 060pYA0BaHO 06LLEl MPUTOY-
HO-BbITSDKHON BeHTUAALUMeR. CofepykaHne BPefHbIX BELLECTB B BO3Ayxe paboueil 30Hbl He AO/HKHO Mpe-
BbllLATb HOPM, ycTaHoBneHHbIX TOCT 12.1.005.

12.3 TMomelleHMe NabopaTopum SO/IXKHO COOTBETCTBOBATL TPe6OBaHMAM NOXapHOM 6e3onacHoOCTU Mo
FOCT 12.1.004 n nmeTb cpeacTBa NoXxapoTty weHus no FOCT 12.4.009.

12.4 OcBeLeHHOCTb B MOMeLLLeHUK, TAe ycTaHoB/eH (OTO3/1eKTPOKONIOPUMETD, LO/KHA ObiTb He
meHee 300 siK.

12.5 B nomeLyeHUAX, NpegHasHayeHHbIX 415 XPaHEHNS MUKPUHOBON KUCAOTbI (TPUHUTPOgeHoNa) v
paboTbl C He(HMM), 3anpeLLaeTcs MCNob30BaHNE OTKPbITOr0 OrHS, 3/1eKTPOHarpeBaTe/ibHbIX NPUG0POB C
OTKPbITOA CNVpasiblo U KOMMEKTOPHbIX 3M1eKTPoABMraTenein MowHoCTbio 60nee 10 KBT. B ykasaHHbIX
NOMELLIEHMAX 3anpeLLaeTca XpaHeHre NerkoBoCnIaMeHAIOLWNXCA U rOPHOYNX BELLECTB, COCYA0B, paboTato-
LMX Noj faBiieHVeM, U paboTa ¢ HUMMU.

12.6 PackynopuBaHue Tapbl C MMKPUHOBOM KWUCIOTONM (TPUHUTPOEHOIOM) AO/DKHO MPOBOANTLCS B
OTAeNbHOM MoMmeLLeHMK (KabuHe). 3anpeLuaeTcs packyrnopusaHyvie Tapbl B TaMbypax, npoxogax 1 nometwe-
HUSIX 415 XPaHEHMS M MOArOTOBKM MUKPUHOBOW KWCIOTbI (TPUHUTPOGEHONA).

12.7 Tpn BbINO/HEHUN N3MEPEHUIA C MOMOLLLbIO (hOTO3NEKTPOKOIOPUMETPA HE06X0AMMO cobntofaTb
«[paBmnaTeXHNYECKOM 3KCMIyaTauny 31eKTPoyCcTaHOBOK NOTpebuTenein 1 npasmna TexHNKM 6e3onacHoc-
TV NpW 3KcnyaTauumn 31eKTPOYCTaHOBOK» |4]. d0OT031eKTPOKOSOPHMETP AO/KEH 6bITb YCTaHOB/EH Ha
nabopaToOpHOM CTO/IE C AePEBAHHBIM MW MNACTMACCOBbIM MOKPbLITUEM U HAAEXHO 3a3eMsieH. TexXHUYecKoe
obcnyxusaHue crefyeT NPOBOAUTL MPY BbIKOYEHHOM 3/1IEKTPONUTaHUN.

12.8 XpaHeHMe MUKPUHOBOM KNCNOTbl (TPMHUTPOMEHONA) [O/IKHO OCYLLECTBAATLCA B CreLnanbHO
BblAeNeHHOM 1 060py0BaHHOM MOMELLLEHUN C 3arpy3KOoii, He MPeBbILLAOLLE pacyeTHY0, 1 COBN0LEHNEM
npasus1 COBMECTHOI0 XpaHeHUs BeLecTB U MaTepunasioB rno MOCT 12.1.004.

12.9 TIMKPVHOBYIO KUCMOTY (TPUHUIPOGEHO) HEOOXOAMMO XPaHWUTb BO BAQKHOM cOCTOAHMM (30 —
40 % AUCTUNNMPOBAHHOW BoAblI MO Macce) B TEMHOM 3aKpbITOM MecTe Mpu Temnepatype 5—20 *C.
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12.10 Ons npuroToBfieHns paboyero pacteopa NMKPUHOBYHO KUCIOTY (TPUHUTPOMEHO) cyLliaT nop-
umaMK He 6onee YeM No 5 I HENOCPEACTBEHHO Mepefs NPUroTOB/IEHNEM pacTBopa.

PekomeHayeTCcs BbICyLUMBaHWE MPOBOAWUTL B 3KCUKATOPE Haf X/I0PUCTbIM KasbLmem. Temnepatypa
Nnpv BbICYLUMBaHUN He [0/HKHA npesbiwaTth 50 *C.

12.11 Mpwn paboTe ¢ MMKPUHOBOW KWUCNOTOW (TPUHUTPOMEHO/IOM) Ha paboueM MecTe [OMKHO Haxo-
ANTBCA MUHUMa/IbHOE KOIMYECTBO MPOAYKTa, YCTaHOB/IEHHOe B 6.1.2 HACTOALLEro ctaHAapTa.

3anpeLlaeTca HakanmMBaTb Cyxyto (CyXOro) NMUKPWHOBYKO KWUCNOTY (TPUHUTPOMEHOS), OCTATKMN ee
(ero) nocne NPUroToB/IEHUS PacTBOpa HEO6XOAMMO YBNAXHATb AUCTUNIMPOBAHHON BOLOMA.

12.12 PaboTbl C NMMKPUHOBOW KWUCMOTOM (TPUHUTPOMEHOIOM) M COAEPXKALLMMU €€ pacTBOpamu crie-
JyeT NPOBOAUTL TOMIbKO B BbITSXKHbIX LLKagax.

12.13 He gonyckKaeTcs KOHTaKT C MMKPUHOBOIM KUCNOTON (TPMHUTPOgeHo10M) 1 ee (ero) pacTBopoB
C MeTa/IIMYECKUMN MOBEPXHOCTAMM M3-3a BO3MOXHOIO 06pa30BaHUS Ner KOBOCMIAMEHSIIOLLMXCA CONeit
(MMKpaToB) M MOBbILIEHHON ONAaCHOCTW BO3HWKHOBEHWUS B3PbiBa.

12.14 Bce maTtepuasibl, KOHTAKTMPYHOLLME C MUKPUHOBON KUCNOTOW (TPUHUTPOGEHOIOM), LO/DKHbI
ObITb MHEPTHbI K Hel (Hemy).

12.15 Becb nepcoHan, paboTatoLwmii ¢ MMKPUHOBOW KUCNOTOM (TPMHUTPOGEHONOM) AO/MKEH NPOATH
00y4yeHne COOTBETCTBYIOLMM Mepam 6e30MacHoOCTH.

12.16 TMpw paboTe C MMKPUHOBOM KUCIOTON (TPUHUTPOGEHOIOM) B MOMELLEHUMN AO/HKHO HAX0AUTLCS
He MeHee [IBYX Ye/0BEK.

12.17 Mpwn paboTe HEO6XOAMMO MPUMEHSN, [BOMHbIE Pe3VNHOBbIE MepyaTKy, UIbLTPyoLWwMe npo-
MbILLIEHHbIE MPOTUBOrasbl UM NPOMbILLIEHHbIE PECMMPATOPbI.

MPUNOXEHWE A
(cnpaBo4Hoe)

Bubnvorpams

(1 TY 79 PC®CP 277—82. Hacoc KomoBcKoro. TexHW4eckune ycnosus

|2] TY 6-09-5382-88. CsuHel, (I1) okcua. TexHUYeCKme ycnoBums

[3] TY'6-09-4711-88. Kanbumnit XNOpUCTbIi 06€3BOXEHHDBIW. TEXHUYECKME YCNOBUS

|4] MpaBuna TeXHNYECKON 3KCMayaTalnmn 3NeKTPOYyCTaHOBOK NoTpebuTeneid 1 npasnna TeXHUKN 6e30nacHOCTH npu
3KCnayaTauumn 3NeKTpoycTaHoBOK. M., QHeproatomu3gar, 1986
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YK 663.2.001.4:006.354 OKC 67.160.10 OKCTY9HO9 H79

KrtoueBble cnoBa: BWHA M BMHOMaTepuasibl, KOHbAKMU, CbOTOSﬂeKTpOKOJ'IOpVIMeTpVI‘-IeCKVIVI MeTopn, Mmacco-
Bas KOHLIEHTpauusa caxapos, METOf, KOHTPO/Ib TOYHOCTU aHaus;!
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